Supplementary Materials and Methods
Small molecule screening
RNA samples for small molecule screening were prepared and dialyzed against 10mM potassium phosphate buffer at pH 6.1 including 50mM NaCl and 0.1mM EDTA. RNA samples at concentrations of 50µM were used for screening a fragment library from the SBMRI. The scaffold library is composed of 3677 compounds that were selected based on their anticipated use as building blocks or scaffolds components of further optimized molecules.
The scaffold library was acquired from three different commercial sources and the chemical structures of the library are deposited into PubChem (AID_1637, http://pubchem.ncbi.nlm.nih.gov/assay/assay.cgi?aid=1637&loc=ea_ras#a Protocol). In line with the general NIH Molecular Libraries Screening Centers Network (MLSCN) library, the library also included a collection of 602 Natural Products (MicroSource, http://www.msdiscovery.com/natprod.html) that could be screened by NMR. Ligand binding was monitored by comparing the imino region of 1D 1 N]-labeled RNAs were collected in the unaligned sample and the partially aligned sample using Pf1 phage. The RNA-ligand complex sample was partially aligned in the presence of 25 mg/mL of phage.
Structure calculations
Structures of the influenza A virus promoter-DPQ complex were calculated with Xplor-NIH 3 using the experimental restraints summarized in Table 1 . Distance restraints were classified as strong (1.8-2.9 Å), medium (2.5-4.5 Å), weak (3.5-5.0 Å), and very weak (4.0-7.0 Å) based on cross-peak intensities. Dihedral angle restraints were experimentally established using standard methods. 4 Structures were originally calculated without RDCs; then these restraints were applied with a harmonic potential well to refine the structure. The powder pattern-like distribution of RDCs was used to calculate starting values for the orientation parameters that were then optimized with PALES. 
WSN-Ren luciferase assay
We used an engineered MDCK cell line expressing influenza hemagglutinin (MDCK-HA) and a modified WSN virus, which will be referred to as WSN-Ren luciferase virus. 8 The hemagglutinin coding region is replaced by the 
